Perspectives
A reduction in maternal mortality has traditionally been used as a critical measure of progress in improving maternal health. If a 75% reduction in maternal mortality between 1990 and 2015 -the target set under Millennium Development Goal 5 -is to be attained, we must redouble our efforts. In this endeavour, governments, policy-makers, donors, researchers, civil society and other stakeholders have come together in unprecedented fashion. Yet despite the fact that the maternal mortality ratio is considered one of the main indicators of a country's status in the area of maternal health, the burden of maternal mortality is only a small fraction of the burden of maternal morbidity -the health problems borne by women during pregnancy and the postpartum period.
Maternal deaths have been described as the tip of the iceberg and maternal morbidity as the base. For every woman who dies of pregnancy-related causes, 20 or 30 others experience acute or chronic morbidity, often with permanent sequelae that undermine their normal functioning.
1,2 These sequelae can affect women's physical, mental or sexual health, their ability to function in certain domains (e.g. cognition, mobility, participation in society), their body image and their social and economic status. 2, 3 Not surprisingly, the burden of maternal morbidity -like that of maternal mortality -is estimated to be highest in low-and middle-income countries, especially among the poorest women. 4 The true burden of maternal morbidity is still not known, however. Existing estimates and calculations are not based on standard, well documented and transparent methods. Such methods are not very useful and have poor validity for informing efforts to address the problem of maternal morbidity. Chief among the reasons for the difficulty in accurately measuring maternal morbidity is the absence of a common definition and of standard identification criteria. This problem is compounded by the inaccuracy of vital records due to inadequate health information systems.
The causes of maternal morbidity are many and complex. They vary in duration and severity and cover a broad range of diagnoses requiring a wide variety of treatments. Maternal morbidity can be conceptualized as a spectrum ranging, at its most severe, from a "maternal near miss" -defined by the World Health Organization (WHO) as the near death of a woman who has survived a complication occurring during pregnancy or childbirth or within 42 days of the termination of pregnancy 5 -to non-life-threatening morbidity, which is more common by far. In 2011, WHO published guidelines for defining and identifying a maternal near miss on the basis of clinical criteria, laboratory markers and management proxies. 6 However, varying definitions of non-severe or non-life threatening maternal morbidity continue to exist. During a recent scoping exercise undertaken by WHO, we reviewed the relevant literature and surveyed 55 experts in maternal health across all six WHO geographic regions. The literature and the experts had non-uniform criteria for the identification and classification of maternal morbidity, including its severity and time frame. For example, some sources included conditions existing before pregnancy in their definitions of maternal morbidity, whereas others excluded them. [7] [8] [9] Other sources classified nausea, a discomfort commonly experienced during pregnancy, as a type of morbidity; others defined maternal morbidity in terms of pregnancyassociated hospitalizations. 7, 10 Given the challenges inherent in defining maternal morbidity, its epidemiological characteristics and the adequacy and accuracy of its measurement are, not surprisingly, unclear. This is particularly true at the community and primary care levels, where most of the burden of maternal morbidity resides. The majority of older community-level studies used women's self-reported morbidity to identify cases, but subsequent work has shown self-reporting to be more unreliable than medical records, with evidence of both over-and under-diagnosis. 11 To adequately monitor maternal morbidity and launch an appropriate programmatic response, it is necessary to arrive at a common definition and establish clear criteria for identifying cases.
In This work is expected to substantially contribute to improving maternal health by providing benchmarks for collecting high-quality and comprehensive information on maternal morbidity. Elevating the standard of data collected and reported in terms of accuracy and reliability to improve health outcomes has been the subject of increasing attention. It has been recommended, for example, by the Commission on Information and Accountability and by other entities promoting disaggregated analyses and enhanced information sources at the country level.
12 Accurate and reliable data will allow for improved global, regional and local decisionmaking, optimal resource allocation and better planning of interventions to reduce maternal morbidity and, indirectly, maternal mortality as well.
The MMWG has agreed on the following definition of maternal morbidity: "any health condition attributed to and/ or aggravated by pregnancy and childbirth that has a negative impact on the woman's wellbeing". This new definition of maternal morbidity will be proposed for inclusion in the 11th revision of the International statistical classification of diseases and related health problems (ICD). 13 The MMWG also defined a framework for developing criteria by which to identify maternal morbidity. The development of the framework followed several guiding principles: (i) identification and measurement of the selected maternal conditions should be feasible and evidence-based; (ii) maternal morbidity should not be viewed as consisting only of the conditions themselves, but also their complications; and (iii) morbid conditions should be prioritized on the basis of their frequency and impact. The aim is to measure maternal morbidity rather than the burden of each condition. In line with these principles and the newly-developed definition, the maternal morbidity framework includes the symptoms, signs, clinical tests and management strategies of relevant maternal conditions -similar to the approach used to identify morbidity in a case of maternal near miss -linked with the direct, indirect and incidental causes of maternal morbidity. Informed by the published literature and by the classification of maternal deaths used in the tenth revision of the ICD (ICD-10), we have generated a matrix of more than 300 relevant maternal conditions, all indexed according to their ICD-10 codes and categorized into organ systems and domains in line with the WHO application of ICD-10 to maternal mortality, the ICD-MM. 14 We crossreferenced the conditions with respect to a comprehensive list of identification criteria: 109 symptoms, 106 signs, 121 clinical tests and 91 case management strategies. Furthermore, we operationalized functional disability to capture the physical, psychological, cognitive, social and economic effects of morbidity on women. We are currently in the process of weighting each condition according to its frequency and impact. The identification criteria associated with the most highly weighted conditions will be used in the development of a probabilistic model to determine which markers -in terms of symptoms, signs, clinical tests and case management strategies -most closely reflect the cause of the morbidity. These criteria will be piloted within existing databases as well as nested within ongoing field studies. After this initial piloting, the definition of maternal morbidity and the criteria for its identification will also be reviewed by external stakeholders.
Once the final identification criteria are established, a standard assessment tool will be developed to estimate the burden of maternal morbidity in a variety of settings. Although the tool is intended for all levels of health care provision, specific adaptations for use at the community and primary-health-care levels are envisioned. Symptoms, signs and clinical tests that are readily available as point-of-care diagnostics, such as haemoglobin concentration, will be included in the assessment tool at the community and primary-health-care levels as well as the functional disability module. At higher levels of care, the assessment tool will also incorporate other clinical tests and case management strategies based on the generated matrix. The tool will be piloted and validated before it is finalized to ensure face validity and its applicability to women in different settings. In keeping with the guiding principles of the MMWG, the tool will be pragmatic, evidence-based and action-oriented and will enjoy wide acceptability. The goal is to integrate the tool into routine surveillance and data collection on morbidity in pregnancy, the postpartum period and beyond.
A forceful global response -akin to that generated by maternal mortality -is needed to better explore the causes of maternal morbidity and its epidemiological characteristics and to reduce its frequency. Relying solely on maternal mortality to assess a country's status in the area of maternal health overlooks the importance of maternal morbidity, which is not only a precursor to maternal mortality but also a potential cause of lifetime disability and poor quality of life. As we move towards 2015 and beyond, it is important that we recalibrate the global goals focused on mortality to address maternal morbidity and its long-term outcomes. Under the sustainable development goals, it is also of utmost importance to consider progress towards equitable coverage with reproductive health services. Defining and measuring maternal morbidity and assessing its impact are merely the first steps. We, the members of the MMWG, invite researchers working in low-and middle-income countries to collaborate with us in evaluating and validating the maternal morbidity assessment tool we have developed, as we jointly work towards improving and investing in the health of women globally. ■
